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“When the well’s dry, they know the worth of water. 
(BENJAMIN FRANKLIN) 


WJ ATER.” says the humorist, “is something they put 
under bridges.” 


A\nd that is about as serious as most of us regard it— 


except the fellow who has just upset the boat! 


But of all the wonders of Nature, water is by far the fi 


most wonderful. Water literally is the “main-spring. of all life. 


EVERY living thing, with rare exceptions, is dependent upon 


a constant and never failing supply of water, or it quickly 


passes Out of existence. ATURE’S 
Water is the biggest single subject of all creation. Yet | -MIGHTIEST 
how much do you and | really know about it? “A good OPIC! 
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deal” most of us instinctively feel. But do we? Let’s see— 


What 1S water? How does it get its POWER? What 


is meant by “hard and’ soft’ water? What causes a raindrop 
to form? Why doesnt rain fall in a continuous stream instead 
of in drops? Is a snowflake a frozen raindrop? Why is a 
snowflake lighter than a drop of rain? Is hail a frozen rain- 
drop? Will ice evaporate in extreme cold? Water is heavier 


than air, but why do clouds, composed of water, remain 


suspended in the air? Must clouds form before we can have 


rain? What IS a rainbow? Why does ice float? Will « 
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gallon of water, when frozen, yield a gallon of ice? Are 


there 100 pounds of water in the body of the average 
adult? What is dew? Why is the ocean salty? Can water 


always be frozen? How cold can water get? How hot? 


The person able to readily answer these questions is 


well informed, indeed. 


Most of us know that the earth's surface is nearly 


three-fourths water, and less than one-fourth of it dry land, — 


but do we realize that if the earth were to be leveled off, 


the oceans and lakes filled in, water would completely cover — 


the earth to a depth of nearly TWO MILES ? 


In the beginning our earth was lifeless until the water 
came. THE FIRST LIVING THINGS WERE WATER PLANTS. 


The first animal life lived in the water, and we, today, still 


are water animals, forced to live close by water, or perish. 


Not only are we compelled to drink water to live, 
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CLEAR WATER BEAUTIES 
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SHIPS OF THE DESERT 


OUR BODIES 
REQUIRE THREE 
QUARTS OF 
WATER DAILY 


but we must BREATHE it as well. We can exist many days 
without food (about two months) and starve to death without 
great discomfort, but without water we suffer miserably and 


expire within a few days time (two or three). 


Our bodies store up food in the form of fat, but there 
is no provision for the storage of water, so it is compulsory 
that we IMMEDIATELY and CONTINUOUSLY replace 
the evaporation or loss of water which takes place in our 
bodies daily through the two million perspiration glands, 
the ten miles of ducts, and through the lungs, kidneys, etc., 


this loss averaging about six pounds, or three-fourths of a 


gallon per day. 


Literally, we must live in a RUNNING STREAM 
OF WATER. And so must practically every other living 
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thing—animal, bird, fish, reptile and plant! 


Popular belief has it that the camel is an exception 


and can go many days without water; actually, however, 


~IN THE 
HUMAN BODY! ~ 


this animal is no exception and it can exist only a few days 


before fresh water must be supplied. 


The human body is two-thirds water (about twelve 


gallons!) Take the water from the body of a person q 


weighing 150 pounds and the solid matter remaining would # 


CLOUD SYMPHONY 
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WHERE WATER 
COMES FROM 


(Opposite page | 
“THE WATER CARRIER’) 


weigh less than 50 pounds! The normal human brain is 
85% water. The blood is 90% water. Even our bones are 
50% water! H. G. Wells, in “The Outline of History,”” 
Says: “No creature can breathe; no creature can digest its 
food without water. We talk of breathing air, but what all 


living things really do is to breathe oxygen dissolved in 


water. Ihe air we ourselves breathe must first be dissolved 


in the moisture in our lungs, and all our food must be 


liquefied before it can be assimilated.” Professor George A. 


Dorsey, in “W/hy We Behave Like Human Beings, | says: 
“Every living thing is but a watery solution—MAN HIM- 
SELF BUT A POROUS SACK OF WATER!” 


All of the earth's water reaches it in the form of rain, 
snow, hail, etc. First the water evaporates, becomes water- 
vapor, expands and ascends, where upon cooling it forms 
clouds and upon further condensing is precipitated back to 
the earth. The process Is endless—evaporation, vapor, 
condensation, precipitation, and back to the earth and to 


the waters of our lakes and streams—a ceaseless cycle! 


Not only is water the first requisite of our lives, but 
it is the most thrilling subject. Its influence touches us 
constantly, every moment of every hour, from the first spark 
of lite to the final breath—AND BEYOND]! Water is present 
everywhere, constituting about 80% of all living matter. It 
is found in nearly everything, including stones and minerals, 


even.in coal. Most of the foods depended upon to sustain 


life are largely water, rich milk being 87% water, eggs 65%, 


cucumbers 97%, strawberries 90%, cabbage 89%, apples 
80%, potatoes 78%, fish 807%, beef 02%, plants 15%, 


and even bacon is 22% water. 


It might startle you to know that Nature employs 369 


* By special permission of the publishers—The Macmillan Co., New York City. 
tBy special permission of the publishers—Harper & Bros., New York City. 
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DEMON OF THE FOREST! 


pounds of moisture to produce A SINGLE POUND of 
dry matter in a corn plant! Corn in the ‘milk stage’ is 


78% water. 


While water is the most common, most abundant and 
most useful to life of any of the compounds or substances 
of the earth, the “why” of water is not known. We DO 
know water is composed of two gases —hydrogen and 
oxygen, but it displays the properties of neither. Hydrogen, 
for.example, is a highly inflammable and- explosive gas, while 
oxygen is absolutely necessary to combustion. Yet these 
two gases, combined in the form of water, readily extinguish 
fire! How do they do it? The explanation is that water has 


the property of absorbing a large amount of heat, so the 


| moment it touches the fire it takes away a large part of the 
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fire's heat, while at the same time surrounding the burning 
body so as to exclude the oxygen of the air, without which 


the fire cannot continue. 


eee ea : 


The chemist will tell you that water is a compound 


composed of two parts of hydrogen to one part of Oxygen, 


the well-known Ho0. But he can mix these two gases in 


Paint 
A 


SAR aa ho ng baa Daye evs ABS anaes 


the exact proportion they are found in water, and the result 


is merely a transparent mixture of the two—NOT WAITER, @ 


Pet aks 
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BH Nobody knows. D. H. Lawrence, the author, said: ” Water 
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is HoO; hydrogen two parts, oxygen one. But there is also 
a third thing that makes it water, and nobody knows what 
that is. The atom locks up two energies, but it is a THIRD 


thing present which makes it an atom!” 


A drop of water—a tiny thing, but within it we find 
the drama of life being enacted pretty much the same as it 
is on earth. The microscope has discovered that as many 
as 73 different, distinct forms of life exist in a cubical half- 
inch section of a pond! The forms of life are as varied as 
on earth—some are simple one-cell creatures, while others 


are equipped with arms for running and strong jaws for 
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attacking their prey, while certain plants feed on the animals 
present, catching them with their tentacles and devouring 
their bodies. So the same battle for life goes on here in a 


drop of water just as it does on the earth. 


Water exists in three forms—Liquid, Solid and 
Gaseous. In liquid form it is water, in solid form it is ice 
and in gaseous form it is vapor or steam. As we have 
mentioned, pure water is known as HoO, two parts of 
hydrogen and one part of oxygen. By weight, the ratio is 
about sixteen parts oxygen to two parts of hydrogen, and 


this ratio is maintained in whatever form the water be— 


liquid, solid or gaseous. In other words, water is | 


unchangeable and its composition, whether as water, as 
ice, as snowflakes, as steam, as clouds, or as invisible vapor, 
IS ALWAYS THE SAME —sixteen parts of oxygen to two 
parts of hydrogen, or to be more nearly exact, 88.89 parts 
oxygen and 11.11 parts hydrogen. | 


Water is about 819 times heavier than dry air, but 


when evaporated, or in the form of vapor, it becomes 133 


times LIGHTER than dry air. That is why it ascends to form - 


clouds, which upon cooling condenses the moisture to again 


form liquid water, which returns to the earth in the form 


of rain, hail, sleet, or snow. | 


Water is the greatest solvent known, more substances 
being: soluble in it than in any other compound. IT WILL 
REMOVE, DESTROY, DISSOLVE, OR ELIMINATE 


ANYTHING MAN IS ABLE TO BUILD] Water is” 


ceaselessly at work everywhere, all of the time, building 
up and tearing down. It is very true that the “constant 
dripping water wears away the hardest stone. Barring 


new eruptions, water would ultimately level off the earth’s 
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entire surface. An example of its leveling powers is New 
York City (Manhattan Island), which once was a mountain, 
washed away by water and time, as is proved by the roots”. 


seen today in the rock foundation of that city. 


Water is principally responsible for the form of the 
earths surface. As rain or snow, forming rivers and streams, 
it is continually at work, cutting and leveling everything 
before it. Water dissolves and wears away the hardest 
rocks. One of the startling examples of the great cutting 
and dissolving powers of water is the Grand Canyon of 


Arizona. Here the Colorado River has cut through 
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thousands of feet of Marble, Granite, and other hard rocks, 
until at some points the river is more than a mile below the 
ground surface, and the water is still cutting deeper and 


deeper! 


Water is the Master Sculptor, and much of the beauty 
of our earth is the result of its work. The fantastic Garden 
of the Gods in Colorado, the unique Palisades of the Hudson 
River, the ecstatic grandeur of the Canyon of the Yellowstone, 
the eerie beauty of the Bryce Canyon in Utah, and the million 
and one beautiful formations in our mountains, canyons and 


valleys all evidence the artistry of water! 


Niagara Falls is an inspiring example of water at work 
in its cutting process. Allan L. Benson, in The Story of 
Geology,” says the Falls are now seven miles from where they 
started, the water having cut, dissolved and worn away the 


rock through the years. [he cutting continues today at a rate 


* By special permission of the publishers—Cosmopolitan Book Corp., New York City. 
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(Opposite page 
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of about two feet a year. There are 5,000,000 tons of water 


plunging over Niagara every hour to accomplish this recession! 


And here is an odd fact about water:—it will expand 
both ABOVE and BELOW its point of greatest density, which 
is to say, its most compact or shrunken form. In the case of 
water, this occurs at 39.9° Fahrenheit. Now the moment 
we raise or lower this temperature the water will commence 
to expand. When it gets to 212° F., boiling takes place 
and the liquid water is transformed into vapor or steam, 
and as steam this expansion has become so great that the 
water now requires 1642 TIMES AS MUCH SPACE as it 
did before being heated! Here is where the great power of 
steam comes from, a power so great that a comparatively 
small quantity of water can be made to drive the greatest 


battleship. 


Now let us lower the temperature to 32°F. and the 
water freezes, AGAIN EXPANDING, and with such great 


power as to rend asunder the hardest rocks. The expansion 


now is not nearly so great, however, as water in the form of — 


ice occupies a space only 1/11th times greater than it does 
as liquid water. So in the form of steam water expands 
1642% and in the form of ice it expands but a trifle over 
9%. That is why steam can be made to explode violently, 


while ice will not do so. 


Water in liquid form is commonly referred to as “hard 


// // . . - 
_ water or soft’ water, which means simply that one contains 


mineral matter and the other does not. Rain water is ° soft’ 
. oe; // // 
water, water in very pure form. Hard water results from 


its having Howed through a region in which it has been 


dissolving minerals in the rock as it passed through. Boiling. 


“hard water until it becomes vaporized, then condensed 
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back to liquid, converts it into soft” water, because in this 


— 


manner the minerals are separated or precipitated out. This 


is ‘distilled’ water. “ | | 


Water weighs decct 8.33 pounds to the U. S. gallon, 


Rate ede rn ME NY nec a aL “in 


and it is the standard by which all other substances are 


rated. We speak of the “specific gravity. of one thing Or 
another, and this means simply that its weight is so much 
as compared to an equal volume of water. We have an 


example in the case of ice, which is LIGHTER than water. 


SEPT Ris" Tape eeeR EEE ucapEseltee: 


The specific gravity of water is 1.000, while ice is but 
0.920. In freezing, the water expands, forming a GREATER 


VOLUME. As indicated, however,sice occupies a space 
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only 1/11th greater than water. Hence, while ice floats, 


only about 1/9th of its volume appears above the water, 


while 8/9ths is submerged. 


Icebergs are great masses of frozen water which have 
broken away from mountainous ice formations (or glaciers ) 
at the Poles. They travel great distances until they ultimately 
melt away in warm water. During their travels they are a 
great menace to ships, a collision bringing about the ship's 
destruction owing to the great weight of the icebergs, which 


weigh millions of tons, most of which is below the surface. 


We have mentioned the great weight of water as 
compared to air, but how many of us realize that when but 
one inch of rain falls on an acre of land the weight of that 
much water is 113 tons? In the form of snow, it would 
require a fall of ten to twelve inches in depth to equal this 


weight. This is because of the crystalline form of the snowflakes 
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and the inclusion of so much air between them. 


Of course, the moisture which falls upon the ground 
sooner or later vaporizes and ascends to again form rain. lt 
has been determined that a single acre of corn land will evapo- 
rate and transpire 18 tons, or 9O barrels—4,500 gallons— 


of water per day! 


° eo % ° / 
It is raining or snoWINg somewhere on the earths 


surface all the time, about 16,000,000 TONS OF WATER 
FALLING EVERY SECOND! Cherra Punji, India, is claimed 
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to be the wettest spot on earth, where as much as 9OO 


: inches of rain have fallen in a year. And who can comprehend 
when we say this means a fall of 101,700 TONS OF WATER 
TO EVERY ACRE OF LAND IN THAT REGION? 


With 16,000,000 tons of water falling every second, 
there must be an equal quantity EVAPORATING every 


second to maintain the balance. Water is vaporizing from 


the land and the various bodies of water all the time, a great 
volume vaporizing from the ocean which, however, ascends 
as fresh water, leaving the salt behind, as the salt does not 


evaporate. 


We should like to have you listen to Mr. Benson, in 
“The Story of Geology’, explain where water obtains its 


“ower : “The sun, -- - lifts water from the earths surface 


and thus puts into the water energy equal to the amount 


that was required to lift it. When the water falls to its former 


ais ° ‘ // 
position, it releases this energy. 


In other words, again quoting Mr. Benson, the power 


is developed in similar manner to what happens when a 


man winds a clock; the MAN STORES HIS POWER in the. 


clock spring by overcoming the spring s resistance. Later, the 
spring merely releases and gives out the mans power. lt is 
therefore the man, not the spring, that furnishes power to the 
clock, and in similar manner water obtains its power from 


the sun. 


Falling water exerts tremendous power and great 
energy is obtained from it, many waterfalls producing 
electrical energy running into the millions of horsepower. 
A\n instance is Niagara Falls, where this power is employed 
to light cities, to. drive machinery, and supply heat many 


miles away. 
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Water cannot be made hotter than its boiling point, 
which is 912° F. Cat sea level), no matter how much heat 
be applied, nor ordinarily can it be made colder than 32° F. 
When water reaches 919° F. it becomes steam and so 


evaporates. 


It is possible to get this steam hotter, but it is not 
possible to heat water itself beyond 919° F. (at sea level). 


As we go higher, the boiling point lowers—at 5,000 feet 
it is 2Q03.1° F., at 10,000 feet it is 193.9° F., and so on. 
Now as we go BELOW sea level, it requires MORE heat 


to reach the boiling point. For example, the Dead Sea is 
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1,292 feet below sea eve and here it requires 91 4%,° 


F. to accomplish boiling. 


And now, returning to ice, we cannot make ice any 
colle than 32° F., its freezing point. The Eskimo takes 
advantage of this and builds his Igloo of cakes of ice, 


shutting out the intense cold of the outdoors where it may 


be 50° below zero. With the temperature so low and the 


ice at 32° ABOVE zero, it can be readily seen the ice is 
WARM by comparison. 


~Wehave shown that the expansion of water in the form 
of ice is only a fraction of what it is in the form of steam, 
yet if an effort were made to confine water so that it could 
not expand as it freezes, at 30° F. the enormous pressure 
of 976,000 pounds per square inch would be exerted 
on the confining walls! The ancient Romans took advantage 
of this great force to break up the rock they used in 
making their highways. Holes were drilled in the rock and 
filled with water, which froze, expanded, and broke up 


the huge stones. 


Water does not always freeze at 32° F. If it can be 
kept very, very still, the temperature may go down to 98° 
or 99° (or even lower) before ice begins to form, but with 


the slightest movement of the water, freezing instantly begins. 


Sea water can be frozen, but we must lower the 


temperature to around 27° F. And then we find the ice 


is FRESH, not salty, the freezing process having forced 
out the salt and it will be found on the outside of the ice. 
Lower temperatures are required to freeze sea water, 


because the salt crystals in the water REFLECT the warmth 
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of the sun and thereby delay the action of freezing. 


How many of us know that water could be kept from 
freezing it we COULD prevent it from expanding; in other 
words, that water must be able to expand or it will not 
freeze? Of course, the actual confinement of water so as to 
prevent freezing is a most difficult matter, as we have shown. 
The power exerted by the water in freezing is so great 
that a layer of water one inch thick, placed under nearly 
any structure man has built, when frozen would lift that 


structu re! 
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The fact that snow or ice cannot be made colder 
than 39°F. causes snow to serve as a warming blanket on 
the earth's surface, preventing the earth from getting too cold, 
or the earth's heat from evaporating too rapidly, thus being 


very helpful in protecting the roots and seeds of olant life. 


Will a gallon of water when frozen yield a gallon of 
ice? It will yield MORE in VOLUME, but exactly the same 
in WEIGHT. The explanation ? You already have it. Water 
in freezing EXPANDS about 9%. 


Why are there raindrops, and why doesn't water fall 
in sheets or in a continuous stream? Because each raindrop 
is a globule of water surrounding a tiny speck of dust, or 
matter. As the minute particles of Wwater-vapor condense to 


form liquid water, they form around these tiny specks of 
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matter, thus creating the drop of water. 


The air is ccowded with these tiny dust specks. A single 
puff of a cigarette releases 4,000,000,000 separate granules 


or specks of dust. That is why the air is cleaner after a rain 
or snow—the dust specks have been borne down to earth. 
Even over the middle of the ocean it is estimated there are 
as many as /50 particles of dust in every thimbleful of air, 


while in the great cities these dust specks number 200,000 


| or more to the thimbleful of air! Snow crystals, too, have 
a nucleus similar to a drop of water. 
pees | As we have noted, clouds are VISIBLE water-vapor. 


Fog is the same thing—only we find it close to the earth 


instead of at an elevation. Pass through a fog—it is the same 


as passing through a cloud—the atmosphere is completely 


saturated with moisture. 
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Must clouds form before we can have rain? No! The usual 
thing is for clouds to form, but this is not always necessary, 
because if the invisible water-vapor of the atmosphere 


suddenly comes into contact with cold air, the condensation 


occurs instantly and rain results, WITHOUT CLOUDS. 


Just what is a rainbow? A pleasing way to describe it 
is as a “broken sunbeam”, BECAUSE THAT'S JUST WHAT 
IT IS! The sun is shining on the tiny globules of water in the 
air and the light of the sun is being reflected back to give 
us the beautiful spectacle. As most of us know, light is not 


“White. It is a combination of the colors of the sun or 
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spectrum—red, orange, yellow, green, blue, indigo and violet. 
Combined in one, as we ordinarily see them, they APPEAR 
white, but broken up, as they are by the tiny globules of 


water, we are able to observe each separate color. A glass 


prism also produces these ‘broken sunbeams. 


‘ 


~ Now we come to that most wonderful and beautiful 


form of water; snowflakes and ice crystals. SnowHakes are 


SNOWFLAKES 


AND in shape. They are the result, we might say, of air currents 
ICE CRYSTALS H 


‘ ae . 
ironing out the minute drops of water as they freeze. 


frozen weater-vapor, nearly always hexagonal—6-pointed, 


While water in liquid form is transparent, in the form 
of snow it appears white (as white as the driven snow ), 


but this whiteness is produced by the reflection and 


ABOVE 
THE CLOUDS 
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A DREARY MORNING 


refraction of light from the minute surfaces of the snow- 
flakes. A snowflake under the microscope is clear ice. ‘Tis 
said no two snowflakes have ever been exactly alike and 
there have been recorded more than 4,000 different forms, 
or patterns, of this dazzlingly beautiful form of water! Snow- 


flakes have inspired many of the designs employed by the 


lacemaker, the jeweler, and others. 


Ice crystals, too, are 6-pointed, and probably offer iia 
the explanation why, when we olace liquid water in a y ti 
bottle and freeze it, the bottle bursts. Water is accepted 


as a compact liquid form, but as it is frozen, this form 
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changes into the familiar pointed crystals. and these naturally 
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require more room than they did in liquid form. The expan- 


sion breaks the bottle. 


A graphic explanation would be a room full of 
people, all standing erect, as many as could be crowded 
into the room, and then all suddenly extending their elbows! 


This is pretty much what happens when water freezes. 


Icicles are formed from water by snow or ice melting 
in the warmth of the sun. The sun is warm enough to 
accomplish the melting, but the surrounding air is below 


freezing and so the water re-freezes as it drips. 


Is hail a frozen raindrop? It is not. Sleet is. But the 
hailstone is something different. A tiny water particle starts 


from a high cloud, freezes, drops a distance, where it 


encounters an “air-cushion. which bounces the hailstone 


back upwards, acquiring more moisture and again freezing, 
this being repeated until the hailstone becomes so heavy it 


breaks through the “air-cushion and falls to the earth. 


So as arule hailstones are much larger and heavier than 


a drop of water and reach the earth in more violent manner. 


The successive layers of frozen water may be clearly 
seen by cutting through a large hailstone. The formation is 
very much like that of an onion—in LAYERS. Hailstones are not 
always round—some are flower-like in form. In some sections 
they are very large in size—they have been known to weigh as 
much as a pound and to be as large as a baseball. These 


large hailstones are extremely destructive, crashing through 


roofs and window glass, beating crops to earth and ofttimes — 


killing both man and beast. 


Dew is formed by condensation of air-moisture. 
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A DOUBLE RAINBOW 


There is always water-vapor in the air. Dew forms only on 
cool surfaces. A blade of grass is warmed by the sun and 
air during the daytime, but in the cooler air of the night it 
loses this warmth and becomes chilled, and the air-moisture 
conten. upon it and drops back to the ground, a olan 


very helpful to all plant life. 


We do not find dew on a gravel walk, because the 
gravel is able to draw heat from the earth as rapidly as it 
loses it on its surface, and for the same reason we do not 
find dew on the ground, because the earth is radiating heat 
all the time, and unless we have a chilled surface, dew 


cannot form. 


A thin handkerchief spread upon the ground will 
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prevent dew from forming on a blade of grass, because 
even this bit of gauze is sufficient to prevent the heat waves 
of the earth from escaping. If a sudden drop in temperature 
follows the formation of dew, we then have frost. When 
we breathe on a cold mirror, we see the same principle at 


work as in the case of the blade of grass. 


Plants themselves are continually breathing out air- 
moisture, and doubtless some of this ultimately is converted 
into dew. We speak of dew “falling.” It does not, but is 
formed in the manner we have described. The same principle 
is at work when we carry a pitcher of ice water into a 
warm room. The surface of the pitcher is colder than the 


surrounding air, SO some of the air-moisture promptly con- 
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denses and shows on the cold surface of the pitcher. 


There is SOME moisture in the air, EVERY WHERE, 


all of the time! If there were not, then even the desert plants 
would cease to be. And in connection with desert plants, 
how many of us know these plants of our barren Wastes 
gather moisture from the air, store it within themselves, and 
then seal their pores so that it cannot evaporate? “Saving 


for a DRY day,” as it were. 


Trees absorb and evaporate water constantly, a large 
Elm tree using a barrel of water a day. The water is drawn 
up through the trunk of the tree and evaporated from the 


leaves. 


A\ll trees contain large quantities of water; freshly felled 
timber running as high in moisture as 65976! Plant leaves are 


composed of as much as 95% water and their roots 90% 
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water. Some Cactus plants can go for years without 
water, but this is because they, unlike humans, are able to 
store it. The Cactus developed their spiny prickles princi- 
pally to defend the water they store up; animals yedins 
to obtain the water the plants hold being effectively re- 
pelled by their sharp, needle-like points. 


There are air plants that exist on the moisture they 
are able to absorb from the atmosphere. The Spanish Moss, 
so well known in our Southern states, is an example of an 


air plant which subsists partly in this manner. 
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Californias giant Sequoia trees, declared to be the - 


oldest living things on earth (their age being estimated at 
5,000 years), hold as much as 3,700 barrels of water: or 
the stupendous quantity of 185,000 gallons in a single tree! 


The Japanese have shown what happens when a tree 
is denied sufficient moisture, in their dwarf Cypresses and 
Pine trees. A minimum of moisture and sunlight stunts the 
growth of these trees, arresting their development, so that 
they grow to a height of less than one foot, and yet these 
same trees would grow to a height of 100 feet or more if 


they but had the needed quantity of water! 


WATER EVAPORATES AT ALL TEMPERATURES, 
the warmer it is, the more rapidly it turns to vapor, but let us 
wet a cloth, hang it out in zero weather, first it will freeze, 
but shortly the cloth will become perfectly dry. A cake of ice 
will in time evaporate, no matter how cold the weather. 


Cold merely slows up the evaporation—it does not prevent it. 


Water in the form of steam is colorless, invisible. This 


we see in the steam or vapor escaping from the mouth of a 


tea kettle. Right at the mouth we see NOTHING, a little 


further away We. see the steam, because condensation has 


commenced and the vapor becomes visible. 


Water has the power of absorbing large amounts of 
heat, it requiring more heat to evaporate it than any other 
compound. It is owing to this property that water has so 
much to do with the regulation of the earth’s temperature. 
The invisible water-vapor always present in the atmosphere 
constantly absorbs the heat of the sun and maintains the 
balance between the temperature of the earth and the air. 


Water in all forms is absorbing and emitting heat constantly. 
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Ocean water is salty because most all of the earth's 
water ultimately finds its way to the oceans (the oceans 
being lower and water always seeking its level), carrying 
with it millions of tons of earth in which there are volumes 


of various minerals. 


Salt is one of the earth's commonest minerals, so thou- 
sands of tons of it are carried to the sea yearly. The fishes 
and other marine life of the sea make use of the other minerals 
(observe the beautiful pearls and shells of the Sea, for 
example), but do not need the great excess of salt—and so 


we have salt water. 


It is estimated that 160,000,000 tons of minerals are 


carried to the sea each year—there being enough in the 


sea to cover all of the earth’s land to a depth of 400 feet. 
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Fire is one of the most useful servants of man, but 
without the power, WA TER, to control it, it would destroy 
him. 


Water creates a paradise on earth. It not only sustains 
lite, but gives us our beautiful forests, gardens and Howers, 
while lack ‘of it means barrenness, bleakness, desert and 
death. Water means happiness and prosperity, no water 


means poverty and despair. 


Petrified trees are the result of the action of water. 


The tree became leveled, and while water was at work 
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destroying the wood, other water flowed in, sometimes 
carrying with it various colored minerals, such as copper, 
which in years dried out and became solid. The wood of 
the tree served merely as the mold in which mineral con- 


tained in the water settled, solidified and became stone. 


Here we have a similar situation to that of water 
running UPHILL! Molecules in some liquids, and some solids 
display a mutual attraction. When this occurs, the liquid will | 


crawl upward; in other words, RISE. 


One of the examples, in the case of water, is iron 


rust. Water will climb to the greatest heights with the aid 


of rust on a steel standard! That is why man in building 


his great steel structures of today is obliged to employ a 
damp-course, or 4a layer of asphalt, in the foundations of 
these buildings, * prevent the earth's moisture from 
following this natural inclination to work upward, under the 


law of capillary attraction—carrying destruction on its way! 


There is little pure iron found on earth. Occasionally 


a meteor falls from the heavens, and this is practically pure 


iron, entirely unlike the substance we take from the earth 
and call “iron. lron ore, as we know it, is oxide of iron, 
or iron rust. It is something which definitely shows the 
influence of water on it. We must take it to the mill and 
subject it to certain treatment in order to convert it into 
the iron and steel of commerce. The moment we expose 
it again to MOISTURE, it starts resolving itself into the form 
in which it was mined—rust. Many metals have this 
inherent tendency to revert to one or another of the forms 


in wORICn they were Brana reane in he ene 


Page Forty-two 


The rapid formation of iron rust when the clean metal 
is brought into contact with water and air is the most 
common example of this action and the one which gives us 
the most concern. lf iron or steel could be kept absolutely 
dry, it would not rust, but this of course is entirely 
impossible, and steps must be taken to bar moisture insofar 


as we are able. [he commonest and most effective method 


is to cover the metal with a protective coating of paint or 


similar preservative. 


The action of water on iron is to change it back to 
its original state, rust, or iron oxide. The rust or iron oxide 
weighs more than the metal destroyed, because of the 
addition of oxygen. The composition of so-called dry iron 


rust is approximately 52.3 parts of iron, 22.4 parts of 
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oxygen and 25.3 parts of water! RUST CANNOT FORM 
WITHOUT MOISTURE. Despite the. wide employment of 
protective coatings, rust accomplishes over $300,000,000 - 
worth of damage every year in the United States. 


The same substance that is necessary for the growth of 
the tree also destroys the tree, because water is absolutely 
necessary for the growth of fungi, which cause wood to 
decay. DRY WOOD CANNOT ROT. As the Forest 
Products Laboratory of the United States Department of 
Agriculture points out: “Wood is food material for ‘fungi’, 
but they cannot use the food unless it contains at least 15 
to 2O per cent of its weight in water. On the other hand, 


they cannot use the food when water is present in excess, 


that is, when the wood is thoroughly soaked or is 
submerged in water. They say: TO PREVENT DECAY, 
CONTROL THE MOISTURE CONTENT OF THE 
WOOD!" 
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: Further: Certain of the more destructive building-rot | ODD WORKERS 
: fungi in the United States form conducting strands which cy 
; run from the ground up supporting columns or basement : DESTRUCTION 
BH walls, to the sills and timbers of the ground floor. These : 

conducting strands CARRY WATER FROM THE GROUND 

TO THE WOOD, and as a result, wood that was I 


i 


reasonably dry. when installed may be supplied with 


moisture sufficient to keep the fungus going. 


Water is a theme on which writers of all nations 
have outdone themselves in the employment of descriptive 
expressions. We have been told of calm waters, rough 


waters, clear waters, and the waters that are placid, green, 


foamy, blue, choppy, turbulent, silvery, angry, still, rippling, 
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peaceful, swirling, quiet, disturbed, hushed, sparkling, roaring, 


limpid, stagnant, rapid, restless, serene, cool, swift, tranquil, 


crystal, wrathful, stormy, raging, furious, bubbling, deep, 
shallow, buoyant, swishing, dancing, lapping, singing, falling, 
thunderous, rising, reflecting, muddy,—to continue would 


occupy pages. Probably no other one thing, substance, or 


article has been the subject of so many word-pictures. And 


scant wonder! 


Water, as we have shown, closely approximates the 
central idea of the universe—everything else hinges upon 
it. It is an EVERY MOMENT FACTOR in the life of 
every living thing. While the poet sings of love on moon-lit 
waters, the farmer prays for rain for his thirsty crops and 
his livestock; the engineer studies and schemes to arrest its 


destructive influence on the structures of civilization, and 
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the beasts of the forest stealthily tread to the water-hole 


for the most precious of all fluids. 


So this wonderful, all-powerful compound is a 
paradoxical compound, because while it provides us with 
everything we have to eat or drink or wear, it carries equal 
powers for destruction, and man is compelled to find ways 


and means to slow up or delay the damage it does. 


In the case of metal and wood, he has made some 
little progress through the employment of certain oils and 
minerals which serve as a barrier to waters work. He has 
discovered, in particular, asphalt, tar, various oils, such as 
linseed, chinawood, petroleum, etc., and minerals like lead, 


zinc, graphite, aluminum, etc., which arrest water's destructive 
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action. Of man’s discoveries, however, asphalt easily stands 


first in its all-around service as a waterproofing. 


Asphalt really seems to be Nature’s specific to resist 
and preserve metal and wood from not only water, but 
other destructive agents as well. Asphalt is more waterproof 
than any of the vegetable oils—while the minerals, of course, 
must depend largely upon the oils for their water-repellent 


properties, because the oils bind together the particles of 


mineral. Coal tar is waterproof, but so susceptible to 
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temperature changes that running and cracking soon occur, 


with disappointing results. 


Water has an effect on practically everything it comes 
in contact with, but its influence on asphalt is so slight that 
for all practical ourposes the effect is nil. There are different 
kinds of asphalt—one obtained by the distillation of crude 

i ‘ P ‘ // “et: oan 
oil, this being known variously as petroleum asphalt ; oil 
asphalt’, “artificial asphalt’. and “man-made asphalt’ . It is 


waterproof, but it contains many volatile oils, which 


evaporate when exposed to weather, and therefore it is 
not durable. 
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The best asphalt is the NATURAL kind, found in 
various parts of the world. And of the known natural 
asphalts, that mined in Utah is the pick of them all. It is 
known as Gilsonite 99.5% Pure Asphalt—Nature’s purest, 
most lasting, and choicest of all asphalts. In the hands of 
experienced men, and combined with one or more of the 
more durable vegetable oils, Gilsonite Asphalt has 
established a record equaled by no other substance in 
waterproofing work. A\nd by what would appear deliberate 
design of Nature, this same asphalt is the most effective 
material known to resist the destructive action of both acids 
and alkalies. Most acids have no effect upon it at all; some 


affect it very slightly; and the same is true of alkalies. BUT, 


~WATER AFFECTS IT NOT AT ALL! 
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These being facts, it is easy to see why Gilsonite 
Asphalt, in proper combination with other good paint 


materials, should render such remarkable, long-time service. 


The sponsors of this little volume have specialized in 


Gilsonite Asphalt for more than thirty-five years, and it is 


widely conceded that in their VALDURA ASPHALT PAINT 


the utmost—close to the ultimate, in a waterproofing 


compound, or coating has been achieved. 


VALDURA has been used under practically all 


conditions—in widely separated parts of the world, and has 


rendered such complete waterproofing satisfaction that the 


great majority of paint buyers today demand VALDURA © 


when they want the best. It has become commonplace to refer 


to VALDURA as The World’s Supreme \W/aterproofing |! 


So, if you have a waterproofing problem—USE 
ASPHALT— and if you want the maximum of protection 
and assured satisfaction, use VALDURA ASPHALT PAINT, 


because there is no other protective coating so dependable. 
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AMERICAN ASPHALT PAINT CO. 

NEW YORK CHICAGO SAN FRANCISCO 

America's Foremost Producers of Asphaltic Paint Products | 
FACTORIES AT WAREHOUSES AT 


LINCOLN, NEW JERSEY | : OAKLAND, CALIF. 


KANKAKEE, ILLINOIS HOUSTON, TEXAS 
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Exclusive Owners of all Formulas 


and Methods of Production of 
VALDURA ASPHALT PAINT. 


RECOMMENDED— 


“W/ater—lIts Origin 
and Use’’ 

~ WILLIAM COLES-FINCH 
Alston Rivers, Limited 
London 


‘A Drop of Water’ 
MARGARET HORNER CLYDE 
The Chemical Publishing Co. 
Easton, Pa. eae 


“Why We Behave Like 
Human Beings 
GEO. A. DORSEY, PH. D. 
Harper & Bros. 

New York City 


“The Story of Geology’ 
ALLAN L. BENSON 
Cosmopolitan Book Corporation 
New York City 


“The Outline of History’ 
H. G. WELLS 
The Macmillan Co. 
New York City 


“The Adventures of a 
~ Watermol’”’ 
HERMAN LEROY FAIRCHILD 
University of Rochester 
Rochester, N. Y. 


““Fogs and Clouds’ 
WILLIAM J. HUMPHREYS. 
The Williams & Wilkins Co. 
Baltimore, Md. ; 


“The Outline of Science” 
J. ARTHUR THOMSON 
G. P. Putnam’s Sons | 
New York and London 


‘The Story of the Weather’ 
EUGENE VAN CLEEF 
The Century Co. 
New York and London 


ls Company's close devotion to 
the conquering of waterproofing oroblems has 
earned for us an international reputation. While our 


major efforts are confined to asphaltic products, we 


also employ other substances where they contribute © 


to greater efficacy. 


Our manufactures embrace a full line of Paints, 
Coatings, and Compounds for every condition, and 
at a wide orice range. We have paints to protect 
the bridge against corrosion, coatings to stop your 
roof from leaking, compounds to resist severe acid 
attack and preparations to preserve, beautify and 
extend the life and usefulness of metal, wood and 


other surfaces subject to rust or decay. 
We employ no coal tar in anything we makel 


Advice always cheerfully given, without obligation. 


lf you own or manage property, we can serve you. 


g 


“Where can | use VALDURA 
ASPHALT PAINT to the best 


advantage? | 


ANYWHERE 


good paint is required! 


Page Fifty-two 


Neahiieida eee 


tia a 


Ridin Re is ea gsi ti 


ari) 


cope lh 


erst 


aS a a 


sissies ele 


Perini tai ik oe e.: Z 


Sep RR ve a et ae shtamia 
ete 
B ; 
= 


etait 


ge eH 


sppeslptiane « 


icine ae 


a 


CE abe Ie dl 2 tea 
Wil nn ee 
v sah 


5 


iene N OI 


i eR otc 
een 


ESS 


4 


ib as Seb oe 


é 
ad 
- 
7 
A 
o- 
dl 
od 
~ 

@ 


PU etee le ttey 


Bee te ee* 
eon pee 


aS a ee th 


* 


eae eat a a . 


Pr yt 
ee 


ee 


ee ad oe ee bas 
~ 


de A ae, 
a PTE AR 
ere eee 


+ REAR Maree 


